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2 e * 
ne  Wictory Lighting 
Editorial Notes aw TP] 
| URING the Victory celebrations the 
use of light, in the form of search- 
lights, floodlighting, fireworks, efc., was 
Notes and News ee | significant. 


Light is becoming more and more a symbol 
of rejoicing. 


So it has been on several occasions in the 


The Arc as a 


Standard of Light | _past. Few of those who took part in the 


I.C.I. gathering in London in 1931 are 
likely to forget the results of the flood- 
lighting—which brought into the city the 
greatest crowds since Armistice Night. 


Light and Colour 


in Industry ... Again during the Silver Jubilee of King 


George V in 1935—that brief halcyon period 

that seemed to mark the end of an age of 

security and tranquillity—there was a mem- 
Colour and The Retina 105 orable display of floodlighting on glorious 
summer nights. 

The present occasion has, however, been 
noteworthy in one respect, that what was 
Adaptation Phenomena originally left to private effort is becoming 
a national obligation. It is now recognised 
that in periods of national rejoicing light 
plays an essential part and that the State 
The Editor Replies... should see that it is used to advantage. 
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Appeal for Papers 


Preparations for the coming I.E.S. 
Session, opening in October next, are 


already well advanced. We have 
therefore been asked to draw the at- 
tention of members specially to the 
memorandum issued by the Papers 
Committee, and recently published in 
the Society’s Transactions, inviting 
contributions.* Such contributions 
may take the form of papers to be 
read at meetings, or they may be writ- 
ten contributions for publication, or 
they may serve both purposes. In 
any case they will be reviewed and 
judged by the Papers Committee, 
whose aim is to make the Trans- 
actions as valuable as vossible. In 
the memorandum it is_ specifically 
emphasised that papers read before 
Centres and Groups are eligible for 
publication “and we hope that local 
secretaries will not fail to draw atten- 
tion to papers of outstanding merit 
which deserve to be put on permanent 
record. We have spoken above of the 
coming session (1946-47), but it is al- 
ready high time to begin preparations 
also for 1947-48. What the Society 
needs and has never yet been able 
to secure is a good stock of papers 
—sufficient to last well into the 
future—on which they can draw 





* Trans. x. Eng. Soc. (London), 
April, 1946. 70. 

+ Trans. oll pre. Soc. (London), 
Sept., 1945. p. 19 
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at need. Let all IES. members, 
therefore, who feel that they have 
good material to report make an 
effort to assemble it in readable form 
and send it in to the hon. secretary. 
In doing so they would, however, 
do well to consult the “ Recommenda- 
tions to Authors,”} bearing on style 
and mode of preparation, which have 
been reprinted from the Transactions 
and are available in pamphlet form. 
A new departure, initiated this month 
for the first time, has been the cir- 
culation, to secretaries of Centres and 
Groups, of advance information on 
the provisional programme for ses- 
sional meetings in London. Some at 
least of these items may serve for re- 
petition in other cities besides London, 
if not in the coming session then in 
the subsequent one. The timely issue 
of this information should be helpful 
to those concerned with the prepara- 
tion of local programmes—who should 
also seek similar data in regard to the 
programmes of other Centres. 

Finally there may well be items not 
sufficiently elaborate to serve as full 
formal papers, but nevertheless con- 
taining useful original matter well 
worthy of publication. If any IES. 
members have available records of 
researches, etc., which might form the 
subject of such communications to the 
“Transactions,” let these items also 
be sent in—and if they are somewhat 
brief this is probably no great draw- 
back in present circumstance! 





—— 
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Should We Imitate Daylight? 


The LES. Birmingham Centre 
struck a good topic for debate on May 
3, when Mr. H. A. Lovell and Dr. E. H. 
Norgrove discussed the above ques- 
tion. Apparently when a vote was 
taken opinion was approximately 
equally divided. There is much in 
natural lighting that we usually wish 
to emulate, e.g., the high illumination 
colour and good diffusion of light from 
the white sky. But there is no object 
in reproducing the defects of day- 
light. In constancy we can always 
surpass daylight, which undergoes 
such immense variations with the 
time of day and period of the year. No 
one is likely to seek to imitate daylight 
in this respect! But we have met 
people interested in schoolroom light- 
ing who seemed to advocate lighting 
from the left by artificial windows— 
thus copying what is surely a most in- 
convenient condition, causing great 
diversity of illumination, in rooms 
lighted unilaterally, as schoolrooms so 
often are. 


But if it is expedient to imitate day- 
light during the daytime, when arti- 
ficial light is used to supplement and 
mingle with natural lighting, is it 
equally desirable to do so when night 
has fallen? This is surely doubtful. 
For we are then concerned with a new 
condition and may well prefer to sub- 
stitute something different from day- 
light, if only by way of a change. 
There is, in fact, a feeling, which is 
perhaps conservative but certainly 
deep-rooted, in favour of a more 
golden and mellower hue with a cer- 
tain degree of warmth about it. It 
may well be that in the future taste 
will go further than this and lead to 
experiments with combinations of 
colour—as the facilities conferred by 
modern fluorescent lighting enable 
us to do. 


And in the field of display there is 
even less reason to imitate daylight 
slavishly—rather let us use all our 
ingenuity to contrive new and arrest- 
ing lighting effects not met with in 
nature! ‘ 
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I.E.S. Transactions 


There has been some speculation 
about possible improvements in our 
own I.E.S. Transactions—at present so 
severely restricted by the paper short- 
age and the resulting regulations. It 
is interesting to see that even the 
I.E.S. in America is now becoming 
concerned with the need for economy 
and is proposing to curtail part of the 
standing material (lists of committees, 
etc.) at the back of each volume. 
Other suggestions, occasioned partly 
by the rising cost of paper and print- 
ing, include the use of smaller (8 
point) type,* the adoption of a cheaper 
quality of paper and the setting of the 
entire magazine in double, instead of 
single column. 


The latter suggestion comes as a 
surprise as the single column adopted 
in the American Transactions has 
been the subject of favourable com- 
ment here and by some is regarded as 
a practice worthy of imitation, in view 
of the fact that a single wide column 
in small type is easier to read than the 
double columns. 


A possible drawback to the single, 
wide column is that blocks will have 
to be inset in the type, unless they are 
all to the full column width, which 
would often use an extravagant 
amount of space. Yet it may well be 
urged that many illustrations cannot 
be condensed into blocks fitting the 


existing width of column (only 
23 in.). 
There remains another question. 


When paper restrictions are com- 
pletely removed (as we all hove they 
will be eventually) should we still 
persevere with the miniature size of 
page? On the whole we believe that 
members generally would prefer to 
do so, keeping to a size that will 
better fit the shelf (and also the 
pocket). 


*N.B.—This page is set in 9 point 
type. The subsequent pages, forming 
the bulk of the editorial matter in 
LIGHT AND LIGHTING, are set in 8 point, 
a somewhat smaller size of type. 














Lighting In Captivity 

It is one of the pleasing con- 
sequences of the end of hostilities that 
one receives from I.E.S. members en- 
tertaining accounts of ingenuity shown 
in solving lighting problems under 
war conditions. 

Reference was made recently to the 
experiences of Mr. R. A. Eshelby and 
Mr. J. Silverston in Prisoners’ Camps.* 
Major L. H. J. Robertson, still with 
the Royal Australian Engineers, writes 
of his “ acquirement ” in Tobruk of a 
handsome enamelled desk lamp, sub- 
sequently fed by a set series of Italian 
signal dry batteries, mounted in series 
to furnish 110 volts. In the Burmese 
jungles, as a prisoner of war on the 
Burma-Siam railway, he had chances 
of studying the practical utilities of 
glow-worms and luminescent fungus 
—a great lump of rotten tree furnished 
a valuable landmark at night, until it 
was ultimately cut down for firewood. 

On the camp stage in Kanburi, Siam, 
pressure gas lamps were aided by 
modern versons of ancient oil lamps, 
in this case utilising a strip of shirt- 
ing dangled in a dish of peanut oil. 
Subsequently, in a Chinese theatre in 
Bangkok a show complete with spot- 
lights, dimmers, etc., was staged, de- 
spite vagaries in the supply and the 
wiring. 

On many occasions Major Robertson 
was called upon to give lectures on 
lighting, one of which was given in 
Glodok Jail, Batavia, often to men 
who spent much of their spare time 
in planning future homes. Thus 
during six years of darkness lumens 
were still kept in view. 

We shall be glad to hear from other 
I.E.S. members who have had similar 
interesting experiences and have like- 
wise applied their knowledge of 
illuminating engineering in unusual 
circumstances. 

* “Tight and Lighting,’ March, 1946, 
p. 56. 
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The Film In Illuminating 
Engineering 


Illuminating engineering depends 
essentially on an appeal to the eye. 
It is scarcely necessary, therefore, to 
point out what a valuable educational 
weapon we have in the film. The 
film developed by the American I.E.S. 
dealing with industrial lighting, and 
kindly made available in this country 
has been shown at various Centre 
Meetings, in conjunction with others. 
“ Film Nights ” in fact have been quite 
a popular feature—notwithstanding 
the fact that we have as yet so few 
films directly associated with illumina- 
ting engineering. Additional films 
dealing with home lighting (“See for 
Yourself” and “Light is What you 
Make it”) have recently been intro- 
duced in the United States by the 
National Better Light-Better Sight 
Bureau. According to the “I.ES. 
Lighting Review,” the services of 
Walt Disney have now been enlisted 
by the Bureau, who will produce a 
technicolor movie. With the film will 
go booklets, charts, and a manual for 
circulation to teachers and others 
interested. 

We recall also that an_ in- 
genious film was prepared, prior to 
the war, in the B.T.H. Research 
Laboratories illustrating the bearing 
of street lighting on traffic problems. 


There is evidently much still to be 
done in this field. It should be feasible 
to devise a film illustrating the value 
of light as an essential element in 
human activity which would make a 
strong appeal to the general public. 
It should, of course, be a purely 
educational effort on general lines 
and not associated with any particu- 
lar system of lighting. This idea was 
in fact explored by the I.E.S. at one 
time and might well be revived—if 
an enlightened producer can be 
found. 
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The Arc as a Standard 
of Light 


Professor J. T. MacGREGOR-MORRIS, 
D.Sc., M.1.E.E. 


In what follows Professor J. T. 
MacGregor-Morris summarises 
procedure in using the arc as a 
standard of light. This note is 
supplementary to the contribution 
on this subject which appeared in 
our issue of March, 1946. 


It is a far cry from the suggestion by 
Abney in 1881 that the light emitted by 
the white hot positive crater of the elec- 
tric arc might be used as a standard of 
white light to its near realisation at 
the present time. A brave attempt was 
made by Mr. A. P. Trotter during the 
period 1892-1894, and it was then that 
he discovered the rotating comma 
phenomenon which led him to the con- 
clusion that the electric arc was in- 
herently unsuitable for the purpose, and 
consequently he abandoned further 
work. 

Some 15 years later the late J. F. 
Forrest, working at Queen Mary College, 
took up the subject at my suggestion, 
and, since then, work has proceeded 
there intermittently until, in 1943, an 
accuracy of repetition involving an 
error of the order of 1 per cent. only 
has been obtained. 

In all this work at Queen Mary Col- 
lege a three-electrode arc has been em- 
ployed, because it enables a clear view 
of the whole of the positive crater to be 
obtained. The results of these rather 
protracted studies have shown that for 
the standard to be realised the chief 
points requiring attention are:— 

(a) Acheson Graphites or solid car- 

bons (non-impregnated) must be 
used for the positive electrode. 


(b) The arc must be enclosed in a 


reasonably draughtproof enclo- 
sure. 

(c) The current must be adjusted to 
such a value that the arc is truly 
“ silent.” 
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(d) Suitable arrangements must be 
made to ensure that the arc is 
maintained in correct adjustment. 

(e) A “pinhole ” diaphragm of known 
area must be used which will 
stand a temperature of perhaps 
100° C. without corrosion or al- 
teration of dimensions. 

The direct current must be adjusted 
until the bright positive crater nearly 
fills the tapered end of the electrode. It 
is not necessary to use an ammeter or 
a voltmeter, but it is desirable to use a 
cathode ray oscillograph to determine 
the maximum current that can be passed 
without humming (or, of course, hissing) 
taking place. Under these conditions it 
has been shown that the brightness of 
the centre portion of the crater is nearly 
a constant and of the following approxi- 
mate values :— 

162 candles/sq. mm. for pure carbons, 

and 

168 candles/sq. mm. 

Graphites. 
The absolute values are a matter for 
further research. 

The following extract from the Jour- 
nal of the Institution of Electrical En- 
gineers of May, 1944, shows how to ob- 
tain the correct disposition of the elec- 
trodes. 

Extract from I.E.E. Journal, Vol. 91. 
No 41, May, 1944, p. 184. 

“The positive electrode is mounted 
horizontally with its axis in line with 
the photometer. 

“There are two negatives, sloping 
downwards at an angle of 27 deg., and 
subtending an angle of 98 deg. (see 
Fig. 1). The negative spots are almost 
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level with the lower edge of the positive 
crater. Current is supplied from a 240- 
volt battery for the sake of steadiness, 
and series resistances are used to regu- 
late the current in the two negative 
limbs. 

“The three electrodes are adjusted by 
hand. The arc is enclosed in a steel 
chamber to prevent light coming out in 
unwanted directions, holes being pro- 
vided to pass the electrodes through and 
to allow an unrestricted passage of light 
from the crater to the photometer. Cur- 
rents of air through the chamber are 
restricted ‘by blocking as many holes as 
possible with asbestos cardboard. ... . 

Optical zrrangements were devised to 
obtain a plan view (Fig. 2a) and a side 


(a) Image giving plan view 
of electrodes. 


elevation of the electrodes (Fig. 2b), and 
also a forward image of the crater (Fig. 
2c), without obstructing the direct path 
from crater to photometer. These three 
images of the electrodes enable the oper- 
ator to adjust the arc for correct posi- 
tion. The forward image is used to 
ensure that the path between the posi- 
tive crater and the photometer surface is 
not obstructed by the negatives being 
pushed too far in, and that the crater 
occupies the end of the _ positive 
symmetrically. 

“The other two images enable the 
operator, when advancing the electrodes, 
to see when a flat crater is obtained, 
which is normal to the axis of the posi- 
tive, and also that the negative spots 
are equidistant from the crater. 

“Before taking any readings it is 
important to operate the arc for some 
time at the correct current. This process 
allows the electrode to burn to the stable 
shape for that current—it may take 15 
minutes or more. 

“ Continuous attention to the relation 
of the photo-electric photometer indica- 
tion and the three projected views of the 
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(b) Inverted image giving side 
view of electrodes. 


Fig. 2. Three-electrode arc: optical images. 





arc will, in time, enable the operator to 
obtain precision results, but considerable 
experience is necessary.” 

After an operator has had some ex- 
perience with the apparatus and has 
burnts in his carbons to the correct 
shape, it is only a matter of a few min- 
utes to have the standard in actual 
operation. 

Naturally the source is not as steady 
as the light emitted by a metal filament 
lamp running on a circuit of constant 
voltage, as it is of the nature of arcs to 
“ spit,” but with experience it is easy to 
neglect these passing variations. 

For stability in operation it is advis- 
able to have a D.C. supply of not less 


(c) inverted image giving frontal 
view of crater. 


than 240 volts—naturally the higher the 
overall voltage the steadier will be the 
electric arc. 


The use of the cathode ray oscillo- 
graph is recommended in order to make 
certain that there are no regular pulsa- 
tions in the arc current. It is well 
known that excessive current for an arc 
of given length will make it hiss. As 
the current is reduced the hiss changes 
into a high-pitched hum. Still further 
reduction of the current lowers the pitch 
until the hum is so low in pitch that it is 
no longer audible. Durjng all these chan- 
ges the current is pulsating, and whilst 
this is so the brightness of the crater is 
slightly below its correct value. When 
the current is still further reduced the 
oscillograph shows no rhythmic changes 
in the current, and then the brightness is 
constant over a range of perhaps one 
or two amperes. 


As indicated recently (*) the arc can 





(*) Light and Lighting, March, 1946, 
page 44. 
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afford very useful service as a standard 
of light, more especially when the 
photometry of sources of very high 
power is concerned. It would prove use- 
ful, for example, in the tests of special 
forms of carbons of searchlights and of 
sources used in cinema projectors, etc. 
This aspect is of interest because of the 
recent reversion to sources of great bril- 
liance such as the super high-pressure 
mercury vapour lamps from which a 
very high candlepower, as well as a 
great brightness, can be obtained. One 
advantage of a high candle-power stan- 
dard in this connection is that unduly 
long distances between the source tested 
and the photometer can be to a great ex- 
tent avoided, so that tests can take place 
in rooms of moderate dimensions. 

The arc standard has other special 
uses in connection with high tempera- 
ture radiation. It furnishes a definite 
temperature point near 3,500°C, and 
may therefore prove useful for the 
checking of pyrometers at excep- 
tionally high temperatures. Further- 
more, it furnishes a perfectly definite 
and ascertainable distribution of light 
throughout the visitle spectrum which, 
in itself, may prove to be a valuable 
standard in time to come. 





‘‘ Point to Point ’’ Calculations 


It is apt to be assumed that the inverse 
square law is rendered “ invalid” by the 
adoption of lighting sources of large di- 
mensions, and that “point to point” 
calculations are superseded by the simple 
lumen method. It is interesting to note, 
therefore, a contribution to Illuminating 
Engineering, by Isaac Goodbar, offering 
numerous charts and aids to such work. 
It is well to remember that in lighting 
large outdoor areas and roads in parti- 
cular anything approaching uniform 
illumination is often impracticable. In 
such cases “ point to point ” methods still 
have a value. 
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A.P.L.E. Conference 


The last complete conference of the 
Association of Public Lighting Engineers 
was held in London in 1935. The con- 
ferences are now to be resumed. The 
very first conference was held in 
London. It is appropriate, therefore, 
that the coming event will likewise be 
held in the Metropolis. Meetings will 
take place in the Central Hall, Westmin- 
ster, during September 10-12. It is 
hoped that the Minister of Transport, 
the Rt. Hon. Alfred Barnes, M.P., will 
make a helpful announcement in regard 
to public lighting. 

The series of papers at present en- 
visaged is as follows:— 

(1) The Address of the President, 
Mr. W. N. C. Clinch; 

(2) “ Would Public Lighting 
achieve any advantage if some 
form of Administrative Central 
Control were indicated,” by E 
C. Lennox; 

(3) “The Organisation and Control 
of a Public Lighting Depart- 
ment,” by Ronald Parker: 

(4) “Street Lighting from the 
Motorist’s Point of View,” a dis- 
cussion to be opened by Mr. 
Edward Fryer, secretary of 
the Automobile Association; 

(5) “ Gas Street Lighting,” by Craw- 
ford Sugg; 

(6) A technical paper, aided by de- 
monstrations, by an _ author 
associated with research in the 
electrical industry. 

There will be a motor-tour, arranged 
to enable members and delegates to in- 
spect some outstanding examples of good 
lighting in London. 

A social-dance has been arranged to 
be held at the Connaught Rooms, Great 
Queen-street, London, on the evening of 
Tuesday, September 10. On this occa- 
sion the number is limited to 900. There 
will also be a luncheon (for men only, 
limited to 400) on September 12. Other 
events are in view for the entertainment 
of the ladies. 

Applications to attend the conference 
should be addressed to the Secretary of 
the Association at 68, Victoria-street, 
London, S.W.1. A large attendance is 
anticipated. Those desiring to attend 
should therefore lodge their applications 
as soon as possible. 
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Light and Colour in 
Industry 


In the programme of the National 
Safety First Congress, held in London 
during May 22 to 24, there were two 
papers of considerable interest, by Mr. 
W. A. Alien who dealt with “ Lighting 
in Industry,” and by Mr. S. A. Wood on 
“Colour in Industry.” 

Mr. W. A. Allen, who was introduced 
by Mr. H. E. Chasteney, H.M. Chief In- 
spector of Factories, is an I.E.S. member 
associated with the Building Research 
Station. In his opening remarks, he em- 
phasised that whilst the establishment 
of a minimum intensity is certainly a 
valuable part of good lighting, neverthe- 
less that quantity should take second 
place to quality. The IES. Code, 
though valuable in itself, could not be 
used regardless of environment. 

Mr. Allen quoted instances where 
systems had been so designed or altered 


that the maximum possible light was- 


directed down on to the working plane 
in order to conform with the I.E.S. Code, 
therety leaving the walls and ceiling in 
comparative, if not complete, darkness. 
His policy in such instances would be 
to redistribute the light to improve the 
surroundings. He mentioned that one 
large American concern insisted upon 25 
per cent. of the light in any installation 
being directed upwards. 

On the subject of indirect lighting Mr. 
Allen mentioned the conception of 
* shadowless ” lighting which cut right 
across our ideas of contrast. Systems 
which produced a very bright ceiling, 
which thereby became the brightest 
thing within the field of view, had little 
to recommend them, and fully indirect 
lighting would not comply with what he 
considered to be the factors of good 
lighting. 

The speaker then went on to discuss 
natural lighting, pointing out that the 
requirements of good day lighting were 
by no means fully appreciated. 
Consideration had been given to the 
idea of windowless factories, which had 
found some support abroad. It had also 


been suggested that though modern 
artificial light sources might be good 
enough to give the illusion of daylight, 
the illusion would be enhanced by in- 
troducing very large windows at inter- 
vals so that an uninterrupted view of the 
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outside could be obtained by the work- 
ers. Fully windowless factories would 
probably have undesirable psychological 
effects. 

Summing up, Mr. Allen said that the 
tendency in natural lighting was rather 
for long narrow buildings in order to 
get the maximum advantage from the 
windows. As regards artificial lighting 
he repeated his plea for quality rather 
than slavish obedience to foot-candles. 


Closely related to Mr. Allen’s lecture 
was that given by Mr. S. A. Wood, of 
the Imperial Chemical Industries, Ltd. 

The-use of colour in industry, said Mr. 
Wood, is a comparatively new idea and 
though several large factories had al- 
ready experimented with it and achieved 
good results, some years would probably 
pass before it became generally accepted 
practice. However, people were gradu- 
ally becoming colour-conscious, and in 
his opinion the days of the dull, drab 
factory were numbered. 

In complimenting Mr. Allen on his 
paper given on the previous day, Mr. 
Wood said that lighting and colour were 
interdependent. For example, Mr. 
Allen had referred to the necessity of 
throwing some of the light upwards; it 
would be necessary therefore to have 
light painted ceilings to help to over- 
come the “tunnel” effect. There should 
be close co-operation between the light- 
ing and colour specialists but the latter 
are, at present, very hard to find. 

The aim being to make seeing easier, 
walls must have good light reflection pro- 
perties so that a high coefficient of utili- 
sation could be obtained for the lighting 
system and extreme brightness con- 
trasts reduced. Machines, however, were 
usually very dark. Hence if the workers’ 
eyes were directed first at the machine 
and then at the wall they would con- 
stantly be suffering from the time lag of 
re-adaptation. Machines should also be 
painted in light colours to obviate this 
effect. 

The actual colours to be used, both for 
decoration or for machines, should be de- 
termined by the process to be carried 
out, the natural and artificial lighting, 
and the temperature of the room. The 
colour of the machine should invariably 
be light in tone, but it should also be 
such that it gives satisfactory contrasts 
with the work being done on the mach- 
ine. It is most important to realise that 
there can be no standardisation of colour 
treatment. Every problem must be con- 
sidered individually. 
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The Colour Sensitivity 
of the Retina 


Summary of a paper read before 
the Colour Group on May 23rd. 


A paper by Dr. L. C. Thomson and 
Dr, W. D, Wright on “ The colour sensi- 
tivity of the retina within the central 
fovea of man” was read before the 
Colour Group of the Physical Society on 
May 23, 1946. 

Although Konig, an associate of Helm- 
holtz, discovered in 1894 that on care- 
fully fixating a very small colorimetric 
matching field the coloyr-normal in- 
dividual could match all spectrum 
colours by a mixture of two—not three 
-—primary stimuli, little attention was 
paid to this important observation until 
Willmer in 1944 reported experiments 
pointing to the same conclusion. A 
careful quantitative study by Willmer 
and Wright using a matching field of 
20 min. diam. (Nature, July 28, 1945, 
p. 119) completely confirmed Ko6nig’s 
observation and gave for two colour- 
normal subjects the mixture proportions 
to match all spectrum lights, the 
luminosity curve, and the hue dis- 
crimination curve. These were con- 
sistent with the view that the normal 
central fovea was colour defective and 
exhibited the rather rare form of 
dichromatic vision known as tritanopia 
deficiency of the blue response 
mechanism. Actual tritanopes, of 
course, exhibit the defect for matching 
fields of normal size. In the present 
paper Thomson and Wright establish 
two further important points. They find 
that if the small colorimetric matching 
field (15 min. diam. in this work) is 
viewed by slightly indirect vision at an 
angular separation of 20’ or 40’ from the 
fixatioa direction, then 


(a) Vision is still dichromatic and 
all spectrum colours can be matched 
by a mixture of only two primary 
stimuli. 

(b) Compared with the results for 
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the centrally fixated field, the relative 
luminosity in the blue is greatly in- 
creased; also, hue discrimination is 
enhanced near 490 my although in 
other parts of the spectrum it is 
reduced. 


It would, therefore, appear that the 
whole of the foveal region is dichromatic 
for small fields, but that there is a con- 
siderable quantitative difference in 
properties in moving from the centre to 
the immediately surrounding area. This 
leads the authors to suggest that “ the 
normal trichromasy of foveal vision 
could be an artefact, the third matching 
stimulus being necessary to enable a 
satisfactory match to be made at more 
than one part of the fovea at a time.” 


In the discussion Dr, Stiles mentioned 
threshold measurements he had made 
with a small (15 min.) monochromatic 
blue test stimulus viewed on an intense 
orange adapting field which selectively 
fatigued the “green” and “red” 
mechanisms. These showed that the 
threshold sensitivity of the “blue” 
mechanism for central fixation had only 
about one-quarter its value for slightly 
indirect vigfon (30 min. from centre), 
and further confirmed the relative 
tritanopia of the fovea centralis. Dr. 
Pirenne raised the question whether the 
“additive law” of Grassman, that 
“matched lights added to matched 
lights remain in match,” held good for 
the dichromatic vision in question. He 
and other speakers also questioned 
whether histological evidence was suffi- 
ciently certain to guarantee that the 
observations were confined to the rod- 
free area. Mr. Holmes, referring to his 
own investigations on the colour per- 
ception of point sources, felt that statis- 
tical methods in investigations of this 
kind would be needed. Dr. Wright 
pointed out that because of the difficulty 
of the measurements and the time in- 
volved, they could hardly .be made for 
a large group, but the statistical 
approach would be needed in trying to 
interpret the results in terms of “ cone ” 
populations of different types in the 
retina. 
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Adaptation Phenomena and 
their Practical Significance 


Summary of the 22nd Ettles Memorial 
Lecture delivered to the Institute of 
Ophthalmic Opticians on May 23rd. 


In this lecture Mr, W. Godding first 
reviewed the various aspects of the 
visual mechanism and the three stages 


involved in seeing—stimulus, response, 


and sensation, dwelling especially on 
the nature of “cone” and “rod” per- 
ception, and the condition of the eye in 
the normal and dark-adapted state. 
The total range of adaptation was esti- 
mated at about 10,000 million to one. 

Much interest has been taken in 
these phenomena during the’ war. 
Special tests of dark adaptation and 
night visual capacity have been devised, 
but these should be carefully dis- 
tinguished, as visual performance at 
night involves many factors additional 
to light perception. Various methods of 
testing dark adaptation (such as the so- 
called “British” and ‘“ American” 
methods) were discussed. 

Mr. Goddard explained how practical 
applications has been made of these 
phenomena of night vision, including 


the familiar Purkinje effect. During . 


the war red light was largely used as 
an illuminant for instrument panels in 
order to interfere as little as possible 
with peripheral adaptation. Red 
goggles were also used in the Navy to 
accelerate dark adaptation of personnel 
going on duty. Other monochromatic 
goggles were similarly used. One curi- 
ous feature of dark adaptation is the 
fluctuating nature of sensitivity. Other 
phenomena mentiored by the lecturer 
included the apparent change in size of 
objects with brightness (the Stiles- 
Crawford effect). 

In the concluding part of his lecture 
Mr. Goddard dealt with adaptation 
phenomena at higher levels of illumina- 
tion when “cone vision” is in opera- 
tion. He pointed out that the ideal 
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conditions for seeing included (1) ade- 
quate illumination, (2) 100 per cent. 
contrast and diffuse reflecting surfaces, 
(3) absence of glare sources and objects 
which may distract attention, and (4) 
eaual surround brightness. 

These four ccnditions were described 
in detail. The lecturer stressed the 
vital importance of optimum seeing 
conditions in industry and the necessity 
for close co-ordination of the services 
of the optical practitioner and the 
illuminating engineer. 

As an example of a process requir- 
ing the best discrimination of detail 
and hue, the needs of the philatelist in 
the examination of postage stamps were 
analysed and a prescription for an 
ideal inspection unit was given. The 
author similarly discussed requirements 
in the consulting room, remarking that 
there was no agreed standard for the 
illumination of the test chart nor its 
surround. In practice great variations 
in ‘brightness_ exist. A brightness 
standard for the test chart should be 
established and tests of speed and 
accuracy, aS a measure of visual 
efficiency, might well be introduced 





The Appraisal of 
Lighting Fittings 

We notice that Mr. W. R. Stevens’s 
lecture on the above subject was 
recently repeated before the I.ES., 
Huddersfield Group. Mr. Stevens empha- 
sised the need for special design of fit- 
tings according to the purpose they are 
intended to serve, illustrating the appli- 
cation of reflecting and refracting sur- 
faces to modify the natural distribution 
of a light source and tracing the opera- 
tions by the aid of a pencil of light. Mr. 
Stevens showed, however, that other 
materials, such as vitreous enamel, have 
their particular advantages, and he con- 
cluded by discussing the possibilities 
of plastic materials. The lecture was 
illustrated by numerous lantern slides 
and by a film showing the testing of 
street lighting fittings. 
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- I am still asked not infrequently for 
particulars of examinations and courses 
in illuminating engineering. It should 
be recalled that the Illuminating Engin- 
eering Society does not impose any tests 
as a condition of membership. Anyone 
interested in illumination may apply to 
join. Nor does the Society act as an 
examining body. It is, however, 
interested in the examinations in illum- 
inating engineering held annually 
(usually in May) by the City 
and Guilds of London Institute. A 
leaflet, giving full particulars of this 
examination, can be obtained on appli- 
cation to the Society. It is very much 
to be desired that young men desirous 
of making illuminating engineering 
their vocation should take this examina- 
tion. 


As announced recently a course of 
preparation for the examination is now 
being conducted at the Borough Poly- 
technic (Borough-road, London, S.E.1), 
and it is anticipated that courses will 
also be initiated at the Central Technical 
College, Birmingham, towards the end 
of the present year, and possibly in 
other cities. This, however, does not 
meet the needs of students in remote 
spots—still less those in the British 
Colonies and Dominions. For them a 
correspondence course seems indicated, 
but there is the usual difficulty of mak- 
ing sure of an adequate response before 
such a scheme is initiated. 


tees 
Reference has been made in these 


columns to one problem on which I still 
get occasional queries—the provision of 





units to illuminate evenly large vertical 
surfaces. The problem is, of course, 
easily solved by the use of parabolic 
reflectors provided the source ean be 
stationed a reasonable distance away 
from the surface illuminated. But it is 
much more difficult to secure even illu- 
mination when this distance is relatively 
small—as in the floodlighting of faces of 
buildings by units mounted close to the 
wall, or of the fronts of bookcases by 
fittings attached to the top shelf. 
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For such purposes a reflector of 
specially designed contour, utilised with 
a tubular filament lamp, was designed 
many years ago by Mr. V. H. Mackinney 
and was put on the market by Holo- 
phane Ltd. This was used with some 
success to illuminate the frontage of 
White’s Club, London, during the festi- 
vities accompanying the coronation of 
King Edward VII. Somewhat similar 
devices have been used for bookcases in 
libraries. The difficulty here, however, 
is that fairly even illumination does not 
necessarily result in even brightness of 
the polished backs of volumes; in fact 
reflections in the gilt lettering of sources 
of light may prove embarrassing, and 
for this purpose indirect lighting from 
a central source may prove preferable. 


I notice that once more the merits of 
the “ multi-filament lamp” as a saver 
of electricity are urged, this time in a 
recent letter in the “ Sunday Dispatch.” 
This is in the nature of a hardy annual, 
often put forward (but without solid 
justification) during periods when 
economy in fuel is advocated. 
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In actual fact such lamps rarely 
achieve much useful service for in daily 
life one rarely wishes to adjust the 
illumination in this way. Furthermore, 
as has been repeatedly pointed out, such 
special lamps are invariably inefficient 
besides being costly to manufacture 


and involving special switching equip- 


ment. This is emphasised in a letter by 
Mr. W. J. Jones, who also rebuts the in- 
ference that members of E.L.M.A. have 
any desire to “hold back inventions” 
against the public interest! 


In what is said above I am referring 


specifically to the idea of combining 


several alternative filaments within the 
same bulb in the interests of economy. 
It is, of course, quite a different matter 
when a fitting is deliberately designed 
to serve a dual purpose, as in the 
familiar study lamp, or when circuits in 


a room are judiciously grouped so as to & 


be switched on and off as required. 
Indeed one of the great advantages of 
the fluorescent lamp—which Mr. Jones 
and others associated with E.L.M.A. 
have often emphasised and illustrated— 
is its occasional use to supplement fad- 
ing daylight in sections of a room most 
remote from the windows. 


Lectin 


In reply to inquiries I must refer 
those interested in school lighting to 
the LE.S. Lighting Reconstruction pam- 
phiet on this subject (No. 3) obtainable 
from the offices of the Society. The 
illumination for classrooms mentioned 
therein is 10-15 ft.c., whilst in 
the 1.E.S. Code the upper value alone 
(15 ft.c.) is specified. I note that the 
most recent code in America calls for 
40 ft.c—but I also observe in Illumin- 
ating Engineering (March, 1946, p. 266) 
a letter declaring that this is imprac- 
ticable and involves too great expense, 
whereas a recommendation of 20-25 ft.c. 
(not so very much above the British 
value) has a fair chance of acceptance. 


June, 1946 


An Office Fluorescent 
Lighting Installation 


We illustrate below yet another office 
in -which fluorescent lighting has 
recently been installed. 

This particular office houses a large 
accounts section and presents some in- 
teresting features. Good and uniform 
lighting was specially desired. There 
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An office illuminated with 80-watt 
‘Daylight’ fluorescent lamps 


was, however, the difficulty that the 
ceiling height was irregular and it was 
desired, so far as possible, to disguise 
these variations. 

A uniform mounting was adopted for 
all the fittings, so that over a large part 
of the office the fittings were suspended 
on about 20 inches uf jack chain. In the 
parts where the ceiling was low the fit- 
tings were mounted straight on to the 
ceiling plates. In order to facilitate 
maintenance the fittings were connected 
up by flexible leads with plugs and 
sockets on to the fittings. Thus the 
whole fitting may easily be lowered for 
cleaning and maintenance. 

An illumination of 12-15 ft.c., furn- 
ished by 80-watt “ Daylight ” fluorescent 
tubular lamps, is provided. 

The scheme was planned by the 
Illuminating Engineering Department 
of Siemens Electric Lamps and Supplies 
Limited, who supplied the fittings, 
lamps, and control gear. 
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Design and Performance of Industrial Lighting 
by H. S. ALLPRESS 
(Trans. Illum. Eng. Soc. (Lond.), May, 1946) 


Although, as previously announced, it has been found possible to resume 
distribution of Light and Lighting and ordinary issues of the I.E.S. Transactions 
to all members, the Paper Restrictions do not render it possible to deal in this 
way with papers of exceptional length. 


Accordingly, it has been decided to limit the distribution of the May (1946) 
issue of the Transactions, containing the paper by Mr. H. S. Allpress, which will be 
sent to libraries and to such bodies as require the Transactions for permanent 
reference, but only to those I.E.S. members who make application for it (which 
all members who are in the habit of retaining copies and binding them in volume 
form will naturally do). 


‘Members who wish to receive the May issue of the I.E.S. Transactions, 
which will be available very shortly, are accordingly requested to fill up and 
return to the Hon. Secretary the attached form. 





This form to be returned to the Hon. Secretary of the Illuminating Engineering Society, 
32, Victoria Street, London, S.W.1. 


1.E.S. Transactions, May, 1946 


Please send me the issue of the Transactions for May, 1946, 
containing the paper entitled ‘‘ Design and Performance of Industrial 
Lighting,” by H. S. Allpress. 


Name and Address — 
to which copies 
should be sent. Oe eeraerenereeeceecereeeeneeseeeeeeceeeseeee seen sees ees esse sees se eeesessessssesasesen sees 


In clear block 
letters. 


eee eO EO COCOCOCOCOCe ee Cer er er ere erererrrerer cirri titi itr rer ere rr ter eee rere rey 


PRO O eee eee eee e eee eee EEE Eee ese EH EO OOOH SHEE SEES ESTO SUSE DEES ES EEE REDE EEO ES 
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Lighting Reconstruction 
Pamphlets 


Readers are reminded that copies of 
the series of Lighting Reconstruction 
Pamphlets are still available on applica- 
tion to the Illuminating Engineering 
Society (32, Victoria-street, London, 
S.W.1). 

It will be recalled that the first five 
of the series are all available at the same 
rate (single copies 1s. each, 9s. per dozen, 
£3 per 100). The titles are as follows: 
No. 1, “The Principles of Good Light- 
ing”; No. 2, “The Lighting of Public 
Buildings”; No. 3, “The Lighting of 
Schools”; No. 4, “Natural Lighting”; 
No. 5, “ Public Lighting in the City and 
Highway.” 

The sixth of the series, “ Making Work 
Lighter,” which carries illustrations by 
Fougasse, is issued at the special flat 
rate of 6d. a copy. 
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I.E.S. Convention 
Special Souvenir Programmes 


Apart from the general introductory 
programme of the Convention, circu- 
lated prior to the gathering, all members 
attending were presented on arrival 
with a_ special Illustrated Souvenir 
Programme, containing particulars of 
the chief events and containing pictures 
and biographical notes in regard to the 
leading I.E.S. members and_ dis- 
tinguished visitors taking part. 

Many of those who were unable to at- 
tend the Convention will doubtless wish 
to have copies of this Souvenir Pro- 
gramme. A supply of these has been 
furnished to secretaries of Centres and 
Groups throughout the country, from 
whom copies are obtainable; or on ap- 
plication to 32, Victoria-street, London, 
S.W.1. 
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A view of the platform 
at Victoria Station 
(London) showing the 
famous “Golden 
Arrow” train, with 
two lines of fluorescent 
tubes each covering 
250 feet of platform. 


A Lighting 
Innovation at 
Victoria Station 


The production of fluorescent tube 
lighting of the high-tension cold-cathode 
type virtually came to a standstill dur- 
ing the war period. 

Previously, owing to its possibilities 
both as a decorative and highly efficient 
illuminating medium, it was fast replac- 
ing the ubiquitous tungsten filament 
lamp in stores, hotels, cinema and 
theatre foyers and many other places 
where a cheerful and colourful atmo- 
sphere was needed. 

In 1937, Osram fluorescent tubes of 
this type were installed for the first time 
at Malden Manor, Tolworth, Chessington 
North, and Chessington South railway 
stations, serving the, then, comparatively 
new Southern Electric Line in Surrey. 
Tubes of two colours—light blue and 
pink (or gold) were used. 

Now that restrictions on production 
have been removed the installation of 
high-tension fluorescent tube lighting is 
again being developed. One such instal- 
lation of particular interest is that re- 
cently introduced over the “Golden 
Arrow ”’ Continental platform at Vic- 
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toria Station. Here, 96 Osram fluor- 
escent tubes, giving an intermediate 
white quality of light (i.e., midway be- 
tween the “daylight” and “ warm 
white ” colours) are arranged in two 
lines each covering 250 ft. of platform. 
They are spaced 8 ft. apart and mounted 
under a canopy 14 ft. high. Each line 
comprises 24 units butted together to 
form a continuous run. Two standard 
8 ft. 6 in. tubes are used in each unit. 

One line of tubes is located near the 
edge of the platform to provide adequate 
lighting for passengers getting in or out 
of trains, while the other line gives gen- 
eral illumination on the platform and 
lights the benches used by the Customs 
offices. 

The new lighting gives four times the 
illumination hitherto available and is 
proving a great help to the railway staff 
and Customs officials when searching 
baggage, etc. The total loading is 44 
kW. A feature of this form of fluor- 
escent lighting is that there is no time 
lag between switching on the current and 
the lighting of the tubes. 

The scheme was prepared by the 
Illuminating Engineering Department of 
the General Electric Company, Ltd., to 
the requirements of Mr. A. Cunnington, 
Southern Railway Lighting Engineer. 
The installation of the tubes, trans- 
formers, and high-tension wiring was 
carried out by Claude-General Neon 
Lights, Ltd., and the low-tension wiring 
was undertaken by Southern Railway 
engineers. 
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[. Weicur. 


The following past and present Officers of the Illwninating Engineering Society 
have subscribed to a present for Miss Gladys Wright on the occasion of her 
marriage, as an expression of their good wishes for the future and of their 
appreciation of the valuable service which Miss Wright has rendered for many 
years both to the Society and in the production of the Journal. 


C.C. Paterson. 
W. F. Pogson. 
J.S.Preston. 
E. B. Sawyer. 
P.C.Smith. 

P. Smith. 
E.J.Stewart. 
E. Stroud. 
J.M- Waldram. 
JW. T. Walsh. 
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N.V. Everton. 


We reproduce above the statement, 
signed by many leading I.E.S. members, 
which accompanied the presentation to 
Miss G. Wright (now_Mrs. Armsworth) 
on the occasion of her recent marriage. 

Many other I.ESS. members who are 
aware of the sterling services which she 
has rendered to the Society for so many 
years—and which she is still happily 


H.C. Weston. 











continuing to render—will endorse this 
message of appreciation and good wishes. 

Mrs. Armsworth has been equally 
closely associated with LIGHT anp LIGHT- 
ING, and a separate presentation on 
behalf of the Illuminating Engineering 
Publishing Co., Ltd., was made by Mr. 
J.S. Dow. All I.E.S. members will join 
us in conveying good wishes. 





N.P.L.: Special Visit 


During the war years it was not pos- 
sible to make much of the work of the 
National Physical Laboratory generally 
known. The opportunity was taken 
this month to make good this deficiency 
by means of a three day visit. Wednes- 


day, June 19, was set apart for a visit 
of the General Board of the Laboratory 
and the delegates to the Empire Scien- 
tific Conference; Thursday, June 20, for 
University staffs, and Friday, June 21, 
for representatives of Service and Indus- 
trial Organisations. 





